KHOA HOC CONG NGHE

ANH HUONG CUA NHIET B0 VA THOI GIAN €O BAC
CHAN KHONG DEN HAM LUONG POLYPHENOL VA
KHA NANG CHONG OXY HOA DICH QUA LEKIMA
(Pouteria campechianaj CO DAC
Tran Xuan Hién" 2, Huynh Lién Huong?, Nguyén Trung Thanh!

TOM TAT

Céc didc tinh duoc lieu ctia qua lekima (Pouteria campechiana) & Viet Nam hién nay van chua duoc nghién
cttu nhiéu. Nghién ctru nay duoc thuc hién nham danh gia anh hudng ctia nhiét do va thoi gian c6 dac chan
khong dén ham luong polyphenol téng va hoat tinh khang oxy héa dich qua lékima co dac. Hiéu qua ctia
qua trinh c6 dic duoc danh gia thong qua ham luong polyphenol téng s6 (TPC) va hoat tinh khang oxy hoéa
dua trén kha nang trung hoa géc tu do DPPH. Két qua thuc nghiém cho thay & nhiét do 75°C va thoi gian 50
phut, ham luong polyphenol tong s6 (TPC) cta dich c6 dac 1a 7,69+0,04 mgGAE/g, kha nang loai goc tu do
(DPPH) 1a 73,82+2,79% va c6 gia tri IC50 dat 7,35 mg/mL. Két qua tir nghién ctru ndy gép phan cung cap
dan liéu khoa hoc quy gia vé qua lékima, dac biét cho nganh cong nghé thuc pham.

Tukhéa: Co dic chan khong, Iékima, kha nang trung hoa goc tir do (DPPH), polyphenol.

1. DAT VAN BE

Lékima (Pouteria campechiana) 1a loai ciy an
trai duoc trong nhiéu & cac nudc Peru, Ecuador,
Chile va Mexico va la mét phan quan trong trong ché
d6 dinh duong cta nguoi Tay Ban Nha (Yahia &
Guttierrez-Orozco, 2011; Duarte et al, 2015). O Viét
Nam, mua thu hoach lékima bat dau tir thang 7 dén
thang 11 (D6 Tat Loi, 2012). Thit qua c6 mau vang
cam, huong thom dac trung va vi ngot tu nhién. Qua
léekima 12 moét loai thuc phdm quy da duoc st dung
lam thyc phdm dinh dudng ciing nhu trong chira tri
mot s6 bénh tat trong dan gian tir lau. Qua lékima
thuong dwoc an twoi, st dung dudi dang bot dong
lanh hay bé sung trong cac san phdm kem, keo, mtt
(Apostolidis ef al, 2009; Yahia & Guttierrez-Orozco,
2011). Thit qud c6 chta nhiéu thanh phan dinh
duong, dac biéet 1a nhitng thanh phan chéng oxy hoa
can thiét cho hoat dong cta co thé nén qua lékima
gitp tang ty 1é héng cau trong mau, kich thich hoat
dong c@ia hé than kinh, chéng tram cam, giam
cholesterol va triglyceride trong mau, ngan ngtra cac
bénh tim mach va béo phi, han ché cac con nhdi mau
co tim, ting hiéu qud cta hé mién nhiém va ting
cuong ning luong rat tot (Apostolidis ef al, 2009; D6
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Tat Loi, 2012). Tuy nhién, nhimg hiéu biét vé hoat
tinh sinh hoc ctia qua /ékima chua duoc cong bé mot
cach day da, dac biéet 1a hoat tinh chéng oxy héa cta
qua. Tai Viét Nam, s6 luong cac cong trinh nghién
ctru lien quan dén ham luong polyphenol va hoat
chat khang oxy héa ctia qua lékima van con rat it. V7
vdy, nghién cttu nay duoc thuc hién nhdm danh gia
anh hudng cta qué trinh c6 dic dén ham luong
polyphenol va hoat tinh khang oxy hoa ctia dich qua
lekima c6 dac. Két qua nghién ctru sé cung cap dix
lieu khoa hoc vé diéu kién co dac dich qua lékima
nham dam bao ham luong polyphenol va hoat tinh
khéang oxy hda trong dich qua cao nhat

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén liéu va héa chat

Qua lékima duoc thu hoach vao thang 9-10, thu
nhan truc tiép vao budi sang (7-9 gid) tai vuon & xa
My Khanh, huyén Phong Dién, thanh phé Can Tho.
Do tudi qua lekima khi thu hoach trong khoang 120-
125 ngay sau khi dau qua (da duoc theo doi danh
d4u). Khoi luong qua dao dong khoang 200-250 gam
(thu hoach 20 quéa/cdy). Qua lékima sau khi thu
hoach duoc bao géi bang gidy x6p, dit trong thing
carton van chuyén vé phong thi nghiém trong ngay
va bao quan ¢ diéu kién nhiet do phong (30-32°C).
Tiép theo, qua duogc rira sach va cho vao thiét bi cha
(Pulper Finisher), tach hat, thu thit qua va nghién tao
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paste lékima. Paste lékima sau d6 duoc trix trong ti
dong (-18°C) cho cac thi nghiém thuc hién.

Céc hoa chat phan tich nhu acid gallic chuén
(Sigma), thuoc thtt Folin-Ciocalteu (Merck), 2,2-
diphenyl-1-picrylhydrazyl (DPPH) (Merck) duoc
cung cap tir Cong ty Hoa chat mién Nam, Chi nhanh
Can Tho.

2.2. Chuén bj dich thity phan lekima

Paste lékima sau khi ra dong duoc bé sung nuéc
v6i ti 1é nguyén lieu:nude 1a 1:4 (w/v). Hén hop sau
d6 duoc thiy phan bing enzyme pectinase va
cellulase. Cac yéu t6 anh hudéng dén qua trinh co6 dic
nhu nhiét do (60-85°C) va thoi gian co dic (35-60
phuat) duoc lan luot khdo sat. Sau qua trinh co dac,
dich qua lékima duoc st dung dé xac dinh ham
lwong polyphenol téng s6 (TPC) va hoat tinh khang
oxy héa DPPH (gia tri IC50).

Stt dung hé théng c6 quay chan khong RV 10
control V (IKA-Dtc) d@é tién hanh co didc dich qua
léekima, voi cac thong s6 co dinh: Téc do quay 20
rpm; ap sudt co quay 225 mbar; thé tich 500 ml dich
dem co6 quay.

2.3. Cac chi tiéu phén tich

- Ham luong phenolic tong s6 (TPC) duoc xéac
dinh boi phuong phap Folin-Ciocalteu (Susu Jiang et
al., 2013). Ham luong TPC duoc biéu dién theo
miligam duong luong acid gallic trén gam chat kho
(mgGAE/g).

- Hoat tinh khang oxy hoa duoc danh gid dua
trén kha nang trung hoa gdc tu do thong qua phan
tng mat mau tim cta dung dich 2,2-diphenyl-1-
picrylhydrazyl (DPPH) trong methanol trén co s&
phuong phap ctia Anshu et al. (2011). Puong chuin
biéu dién méi twong quan giita % hoat tinh loai goc tw
do ctia DPPH va néng do mau khac nhau duoc xay
dung. Gia tri IC50 dugc xic dinh dya vao phuong
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trinh duong chudn moéi tuong quan giita phan tram
loai trir goc tu do cia DPPH véi cac nong do khac
nhau.

Tat ca céac thi nghiém déu duoc thuc hién 1ap lai
it nhat ba lan. Két qua thuc nghiém dugc phan tich
bang phian mém Statgraphics Centurion 15.2.11.0.
Phan tich phuong sai ANOVA vo¢i kiém dinh LSD
duoc stt dung dé xac dinh su khéac biét y nghia
(p<0,05) giita cac yéu t6 va phan mém Sigma Plot
10.0.54 duoc stt dung dé ve do thi.

8. KET QUA VA THAO LUAN

3.1. Anh huéng nhiét d¢ co dic

Khi thuc hién qua trinh c6 dic, hén hop duoc gia
nhiét dén nhiét do soi, nuéc boc hoi dén nong do
chat kho dat yéu cau. Do d6, qua trinh c6 dac trong
moi truong chan khong sé giup giam nhiét do soi ctia
dich qua, gidm lweong khong khi ton tai trong thiét bi
nén han ché cac phan tng hoa oxy hoa ciing nhw sy
bién tinh ctia cac hop chat sinh hoc c6 gia tri dinh
duong trong san phdm. Tuong tu, trong ché bién rau
qua nhu chan, thanh tring sé 4anh huéng dén thanh
phan va hoat tinh sinh hoc ctia cac chat chong oxy
héa (Amin et al, 2006; Chu et al, 2000; Hunter &
Fletcher, 2002). Polyphenol 1a hop chit khang oxy
hoa tir nhién duoc tim thay chi yéu trong cac loai trai
cay, rau va ngii coc. Polyphenol 1a chit chuyén hoa
thit cdp cta thuc vat, dong vai tro quan trong trong
viéc bao vé chdng lai btic xa cuc tim hodc s tin cong
clla mam beénh, 1a thanh phan thiét yéu khong thé
thiéu duoc trong ché do dinh dudng cta con nguoi.
Vi vay anh hudéng cta nhiét do co dic dén TPC va
kha nang khang oxy hoéa cua dich qua lékima co6 dac
duoc khao sat véi nhiet do thay déi tir 60-85°C trong
thoi gian 35 phut. Hoat tinh sinh hoc va két qua
khang oxy hoa cta dich qua c6 dic dugc trinh bay
trong hinh 1.
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Hinh 1. Anh huéng nhiét d co diic dén TPC va DPPH dich qué lekima c6 dic (A) va méi tuong quan giita
TPCIC50 (B)

100

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2021



KHOA HOC CONG NGHE

Két qua xit ly thong ké cho thay nhiét do co dac
chan khong anh huéng c6 y nghia dén ham luong
TPC va kha nang khang oxy hoa cta dich qua lékima
co dac. Hinh 1A cho thay, khi ting nhiét d¢ co dic ti
60 lén 85°C, ham luong TPC va DPPH giam dang ké
(p<0,05), ham luong TPC va DPPH giam tir 8,71+0,08
xudng 7,67+0,06 mgGAE/g va 85,01+2,29 xudng
76,99+2,71%. O nhiét do 75°C can thiét dé qua trinh
co dac dién ra tot tuy nhién van duy tri duoc gia tri
TPC va DPPH ¢ muc yéu cau la 8,03+0,08 mgGAE/g
va 80,26+2,80%. O nhiét do trén 75°C ham luong TPC
va DPPH gidm manh, diéu nay duoc gidi thich 1a do
nhiét do cao lam cho cac hop chat sinh hoc bay hoi
mot phan theo hoi thtt trong qua trinh c6 dac. Su
thay déi cac hop chat sinh hoc trong qua trinh xi ly
nhiét ciing da duoc nghién cttu béi nhiéu tac gia nhu
Kirca et al., 2007; Lo-Scalzo et al., 2008 va Wang va
Xu, 2007. Theo Fanasca et al. (2009), cac qua trinh
ché bién c6 xtt Iy nhiét sé lam gidm kha nang khang
oxy hoa clia rau qua. Su dong gop ctia cac hop chat
polyphenol dén kha nang khang oxy héa ctia céc loai
thuc phdm thong thuong duoc xac dinh tir méi tuong
quan gitta TPC va kha nang khang oxy hoa. Trong
nghién ctu nay, moi twong quan gitta hoat tinh
khang oxy hoéa (thé hién qua gia tri IC50) véi TPC
duoc thé hién trén hinh 1B; gia tri R? cia phuong
trinh héi quy kha cao (R? =0,975) cho phép khing
dinh cac hop chat polyphenol dong gép chinh vao
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kha ning chong oxy hoéa ctia dich qua lékima co dic.
Tt két qua dat duoc, chon nhiét do co diac 75°C cho
nghién cttu tiép theo.

3.2. Anh hudéng thoi gian co dic

Qua trinh khit nu6c khong chi anh huéng dén
cac hop chat sinh hoc ma con gay ra st hao hut cac
hop chat trong thuc vat, dac biét 1a trai cay, rau qua
(Krifi et al., 2000; Kwok et al., 2004). Cac nghién ctiu
ctua Muchuweti ef al. (2007a, b) va Chitindingu ef al
(2007) cho thdy rau qua la ngudn cung cip phong
pht cac hop chat phenolic- thanh phan déng gép
chinh vao cac hoat dong khang oxy hoa ctia ching.
Cac thanh phan nay bi anh huéng khac nhau khi tiép
xuc véi cac ky thuat xtt Iy khac nhau trong qua trinh
ché bién. Ngoai nhiét do, viec lira chon thoi gian co
dac thich hop 1a budc cudi cing trong chudi thi
nghiém va ciing 12 mot nhan t6 quan trong anh
huéng dén hiéu qua cta qua trinh co dic. Thoi gian
co dac 1a yéu t6 khong chi anh hudng dén hiéu suat
c6 ddc ma con anh hudng dén chat luong dich co dac
(Naczk va Shahidi, 2004; Perva-Uzunalic et al, 2006).
Anh hudéng ctia thoi gian c6 diac dugc khao sat &
nhiét do t6i uu (75°C) trong khoang thoi gian tir 35-
60 phut. Két qua anh hudng ctia thoi gian co dic dén
hoat tinh sinh hoc ctia dich qua lékima c6 dac dugc
thé hién & hinh 2.
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Hinh 2. Anh huémg théi gian co dic dén TPC va DPPH dich qua lekima (A) va méi twong quan giira gié tri
TPCIC50 (B)

Két qua thuc nghiém cho thay thoi gian co dac
anh hudng co6 y nghia dén ham luong polyphenol va
kha ning khang oxy hoa cta dich qua lékima c6 dic
(p<0,05). Ham luong TPC va DPPH giam ro rét khi
tang thoi gian c6 dac tie 35- 50 phut va ¢6 xu huéng
6n dinh trong khoang thoi gian 50-55 phut tiong tng
voi TPC va gia tri DPPH dat 7,69+0,06 mgGAE/g va
73,82+2,19%. Két qua nay twong tw voi nghién ctru
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ctia Sultana et al. (2008) ring téng ham luwong
phenolic ctia cac loai rau nhue dau Ha Lan, ca rot, cai
bap, sup lo, cl cai trang gidm di khi x{ ly nhiét kéo
dai. Thoi gian c6 dac cang dai, hoat tinh sinh hoc ctia
dich c6 diac cang giam béi muc phan huy cac hop
chat sinh hoc cang sau sic (TPC va DPPH dich qua
twong ung la 7,410+0,06 mgGAE/g va 70,78+2,19% &
60 phut). biéu nay hoan toan phu hop véi giai thich

101



KHOA HOC CONG NGHE

cua Nguyen Ai Thach va Nguyen Minh Thuy (2017),
nguyén nhan 13 do su suy thoai ctia cac hop chat
phenolic vi hau hét cac hoat chat sinh hoc rat nhay
v6i nhiét do cao; kéo dai thoi gian xit Iy nhiét, sé lam
gia ting sy thoai hoa hoac phan hiy cta cac thanh
phan nay. D6 thi hinh 2B thé hién méi tuong quan
gitta gia tri IC50 voi TPC ctia dich qua tai cac thoi
gian khéac nhau; két qua thong ké cho phuong trinh
hoi quy c6 R?= 0,984 khi gia tri IC50 gidm tir 7,62
mg/mL xuéng 7,12 mg/mL, diéu nay c6 thé khing
dinh cac hop chat polyphenol déng vai tro chinh vao
kha nang khang oxy hoa cua dich qua lékima co6 dac.
Tt nhimg két qua dat duoc, thoi gian co diac chan
khong toi uu cho dich qua 1a 50 phut.
4. KET LUAN

Két qua nghién ctru cho thdy nhiét do va thoi
gian cta qua trinh c6 diac chin khong c6 anh huéng
sau sic dén chat luong cta dich qua sau co dac; duoc
thé hién qua ham luong phenolic téng s6 va kha
nang khang oxy hoa (gia tri DPPH va IC50). Tai diéu
kien co dac t6i wu: 75°C/50 phut, ham luong
polyphenol téng va gia tri khang oxy hoa cta dich
qua lekima c6 dac tuong ung la 7,69+0,04 mgGAE/g
va 73,82+2,79% (IC50 1a 7,35 mg/mL). Két qua
nghién ctru ciing khang dinh méi tuong quan chat
ché gitta ham luwong polyphenol va hoat tinh khang
oxy hoa cua dich qua léekima. D@ liéu thu duoc tu
nghién ctu 12 tai lieu quan trong dé ché bién hiéu
qua qua lekima.
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EFFECTS OF VACUUM CONCENTRATION TEMPERATURE AND TIME ON POLYPHENOL CONTENT
AND ANTIOXIDANT ACTIVITY OF CONCENTRATED Pouteria campechiana

Tran Xuan Hien, Huynh Lien Huong, Nguyen Trung Thanh

Summary

The precious medicinal properties of Pouteria campechiana fruit have not been fully studied in the world,
especially in Vietnam. This study was conducted to assess the effect of vacuum concentration temperature
and time on total polyphenol content and antioxidant activity of Pouteria campechiana concentrates. The
efficiency of concentration process was evaluated through total phenolic content (TPC) as well as DPPH
value of fruit concentrates. Experimental results showed that at optimum condition (75°C, 50 minutes) fruit
concentrate has TPC, DPPH and IC50 value of 7.69+0.04 mgGAE/g, 73.82+2.79% and 7.35 mg/mlL,
respectively. The results of this study provide valuable information for the effective preservation of Pouteria

campechiana nutrition during processing.

Keywords: DPPH radical scavenging activity, phenolic compounds, Pouteria campechiana, vaccum

concentration.
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